Renal selective N-acetyl-gamma-glutamyl prodrugs. II. Carrier-mediated transport and intracellular conversion as determinants in the renal selectivity of N-acetyl-gamma-glutamyl sulfamethoxazole.
The mechanism of activation of the prodrug N-acetyl-L-gamma-glutamyl sulfamethoxazole (AGSM) and of gamma-glutamyl sulfamethoxazole (GSM) as a model for the mechanism of the renal selectivity of N-acetyl-gamma-glutamyl prodrugs was investigated. The hypothesis was tested that this selectivity is due largely to a carrier-mediated transport followed by an intracellular conversion of the prodrug to the active drug, in contrast to another mechanism. The transport of AGSM and GSM was studied with the use of kidney slices. AGSM accumulated in the slices. At 75 microM substrate concentration, the slice to medium ratio was 2.5 +/- 0.2. This accumulation was inhibited by the anion transport inhibitor probenecid (82% inhibition at 1.0 mM) and by the gamma-glutamyl transport inhibitor buthionine sulfoximine (60% at 1.0 mM). Acivicin, L-(alpha S,5S)-alpha-amino-3-chloro-4,5-dihydro-5-isoxazole acetic acid did not inhibit AGSM accumulation at 0.1 mM, a concentration sufficient to inhibit the enzyme gamma-glutamyl transpeptidase; at 1.0 mM, however, AGSM accumulation was inhibited by 44%. These results suggest that the accumulation of AGSM is caused by an active transport process. GSM did not accumulate in the slices, but was completely converted to sulfamethoxazole (SM) after a 90-min incubation. Accumulation of AGSM was also seen in vivo: at 20 min after AGSM administration (10 mg.kg-1) the plasma, kidney and liver concentrations were 73 +/- 6, 110 +/- 7 and 37 +/- 5 micrograms.g-1, respectively. This accumulation could be inhibited by buthionine sulfoximine but not by acivicin.(ABSTRACT TRUNCATED AT 250 WORDS)